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mB.(D^m:^7- - i/ B y (M s 2 o ) t.. 

m 1 ®#i»3a!^{» (M s c 1 ) 
m2(D^mitmm (msc2) 

Wim^m<D^- X • 7.7- - */ B y <D% I (D if )\/ - -f (Bsio) ttttria 
m 1 (r>^wsstmm (m s c i ) tc®»g5iKsnTfe y , i(fiB«[85[®/<->^ • Tst^ 

- B y 0^% 2 <Jy )\, - (BS14) ttl5rlBS2©^I&35fi|«| (MSC2) ic 
cD»g|i^Sti"rfe»J, ISrSB^S!t®^-:x • 7.7- - ^y h y m 'p <>l ^ \ 

7.7- -1/ By (BS12) '^ta^Z.iL^mm.lL^ ^1/77- U, 
2. »#^iiB«(De/;^7^Aicfev>T, MIC, 

«5iBII 2 <D#li&33!SI«*^ 6>lz ^ • A - K • )\y K;i-7&si#fSfc«)® 
ItfSBH 1 <z>^i&!SS#l«»lc£(t^#aii, 

Stlfeftilffil^ J:t)fi5r>f -ig-^U V-XirfJU ^ T « «) CD Kf 82^ 2 CD 

3.--9'ii#fg#±7f|&|BS 1 ®#j»SSjft«*>e,l(fSBS|2 ®^8&35SI«/s 
^ U JJI ;i S: ff •!> A CD !& 12 if> < 4:%loo!)J^#/<->t • x-r-i/a^tc^St-t-S 
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' i\y K;«-7tcggi-s$g^S:^f e» fe«)©itfism 2 ®#i&3JSi«itcfet-t 
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3. H*^ 1 < « 2 (DV^-f tlA^lCiaiK® i/:^T■^^CfeV^■C, I& IB 2/ T" A 
CDMA2/^T-i*"e&SS/>^T-A. 

4. It#3© 1 *L < « 2 ©V\-rn*MCiB«0i/^T-AlCfeV\T» l5iBi/>^T-Att 
TDMAS/:^T-AT'&S$/::?.T-A. 

HfiaaSSc©^- :x • :^-r-i/a>®ttJCDiI>&<i:=fe) lo ttlJIB^ l O^m^mm 

ItrlBH 1 ®^l&3gm«»C J: o TttrlBH 2 CD ^ ii SI « *^ P> -fe $ • A - K 
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»J a T 6 *i U V - X JC J: o T ffidfflff « a © t , 
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7. »*:S5^L<13:6 ® v% "f *v tCSB* ® :jfra5 fc v^ T , ICflB-fe 5 • ^'n - K • 
h*:r 7ttC DMA J/:;^.-5^AT5pJffiS tis:&i5&. 

J\> K;r7ttTDMAJ/>CT^i»T?5f(|ffiStlS;?j£. 
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3- Ki^Sff#>MTi'izx (CDMA) mm\t. mi&^^^ h /vai^^^B^^m 

M-tS#8S[®^i&n.--!ffS(cfettS7=t^tJt;i/aM«:-5riBJ&e>L«>SS$B®loT* 

ii«r i^-fe;^ft*i!ftt, ^^mi^mr ^ (tdma) tMrnsst^^iaTe^ i2>^ (f 

DMA) T'feS. *^Wi:#^StcB9M-rsy7N-/N>F;f7®«IE;g:tt, ±3*b 

ti. C DM A fCttije*f6?> tJejR® A - F • A > K:t 7 

S/X-5^A®SIB5:#^StC<STSii:S*^e>T*&5. *ifi TO ® W JR: C D M A -fe ;i/ 9 
-a^itfii^:^^ AlCfeS*«, *«Wl±C DMAlC|SS^S*i«:v^:i i: SrSW-t'^ 
^ T?«>S. t A-^ -S^Ji^ */>^'rAlc*f-tSCDMA®jSmMtt,:^*|:lcj3VA 
T, 1991^5;^ 19~21B ICSt. Louis, MOT gg« S tl 11410 IEEE^!K>ffl S^S^^ 
7*^|gS tll&Allen Salmasi ^ Klein S. GilhousentC J: •& "On the System Desig 
n Aspects of Code Division Multiple Access (CDMA) Applied to Digital Cel 
lular and Personal Communications Networks" IC IB izE S T V^ 5 , 

±i*®fllff Ji, tf^ \y ^ h ' i/-^y7.CDUA (DS-CDMA, fjg^ 
izn^ii. «T®CDMA) a$l!f*<iajSS*lTfe »J, #»®:x--!f^ 
i&^-5=--2/3> (MS) *^ C DMAjfei»i£!S>t/<^ h;i/m#S^LT, «8!i[® 

- ^•^T--i'a>2: (BS:^2;^•i^>f^i:%p^«4^S) T^v^U^i' (s^ 
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:xt-- 2^ a 2/ a >'\<D) "e j1 fi & ff -5 . te*®CDMAm 

•r-S/a>BS10, 12. 14, 1 6 3L--!f ®M S 2 0 -eiS^S *in-if 
©MS 2 0 T?**l-?*l*^«F7-r'5 *e)«!Cl*l6®CDMAlte«8fi#&, ^MSiffi 
/'«;i/;^-3-F^IS (PCM) liI8S^«(©J:e) ?fc«6±a^ jift^ iSl^e 2i gSii L 

3.--!f S: T V :^ y >i^;feJ:t)f^f'^>y>i'*l«iIfC^lft3J!SS-fe>^f-l^fL< 
tt2 (M s c : ^b<ti, ^i»S|g2fis«l;t 7 (MTSO) i: =b 

ug^tfti-s) ^cfiiiiLT, xic^tii&ff -5. 

Jj<>f:^«#S:, M A «i!**35SSaf5lll (PSTN) p^O, -te ® a. - if /\ ijt ■t S 
-ft ■«?>■€■ (Z) fil © A > K^^-^^HJSS-fbC^ei^CDMAjSliliU > 4^ KJtlP^tCOflfi, n 

StlTi'^S^-^, #fiilSS&Milie»^%<^¥i@MM^ISie!it^, MS, DS-C 
DM Aft^o^ «v >^ij«i^i^r^ J: y CDMAtt#^raai=E-K 

■fe;i/rticfe v^T =b g aSI#jii&iFS:«S, 3.®J:e)«i:CDMA-fe;i/5-S/ 

HSr^/MC-r S J: e) IC, aSiglttf, mM®CDMAn-'^f«#*^e>■^*se^^ 
mST&s. 2/:x-r ASlft®SMtt, -fe ;i/ 9 - it-fi 2/ :x A ft © if ® 
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- ^ • S/ X T- A fC *r L T *i It ifm^^Jt =b®7?tt«;<, :im (D i/ T.t' \t 

teoT, CDMA14, F DM A-^ T DM A i: ttMJtfc y , *5 W & «l L < M RS f « * 
•ttllC =b*^*^t) P) -f , y 7 h • A > K:«- 7 tt, T DMA 2/>tT- AtB*%3Cll1- 

-t^^f >ttC DM A 2/:;^-f-AJc#-r«=b® J: y /JnS v>. je<T» *«W&CD 
M A -fe ;v 9 '>:^ T- A® ^-^ ic K b T Ma^-r S . 

±M® C DMA 2/:^-5^At2ff-® B WSillfi'fSiKoA^C^JStt, ±'e#fiS L 
c DM A •fe;i/9 -m^jt-liS/:^-?^ ACDHJfeMlcH LT %)^^icra- 4:|g«) e, tis 
. SBMStifcES>«/-:^MS€39l>'^t7-<MtSi;&Stt> #-®BSi^®±T 

©r^y^u>^cDMA##®g^S(DaKS:, » ii J3 J: tKigii 7 x - > i^^ts 
(Ollff * {Critic 3C^fc-r*^58«8eiS A y i^y^^KJc^fbr, ms^w 

tci^^-ffc-rs i: v% -5 a s. BStt, -li-tSH ^:^at•t 

« e b/ n ofit & #m s CDMAT vzrv y i^mmis'^mmmtzm^v. ^ 

mm^-^l/ KtCtJIo T C DMA^#/'Ci:' - «:l8^-r S ±e)«;MSlCI^J:rT, -eiJI 
■tS. a^fi&lCli, ikTOMS C DM A T »V :^ U > i^#-J^li> BS^Cj3^^T, 

MM® AI2tt -tSte^HJiMli, l&f^ * ® C D M A a^i ® ia® 

<i#i5r>f ;X-2/7^-f -M-^i: Witt- .5s^»S«>y 7 h-/N>K;«-7*ffiT?*s, 

{cgsii't 6. 

MS C|S®^ai-fe if > h ±®3.-if S:, I 2 a>B S ^it hX . 

7 V > 9 ^xf i[ ^ y ^) y 9 -^}flixm^\z^mi>. u s hu s cxm^ ^ ^ 
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1 ® B S i:ftJSB«lcii^t Srfjo T V^«MS*^ r®Sl<Z)BSi:Sg2®BS®;4' 
- A - 9 y •:/ilM««tC^i& UT. i0ll2(J!)BS*^e)MSCfC + 4)-Jciilv%fHf 
^ m m X' ^ Z t t)^m^ ^ t\. f:i t ^ IZ , MSClCj:oT'f>3j<'?^3tlS. V7 

MS C®jifiS:i*§Lfei fctt*:e*^oT«i^^. MSG 14, -JifilC, :i< h - ^ 
m / ^ ^ - y if - ^ V 9 )V ^ - \i ■ iiS7 b- AS^i^-^SrJSM-tS, 

SA^ /t-YD'yh'fi^iiPflitiSCDMA^f'^^U > #Mfi «: SIM f « d 4: 
A^-r^S. MStt, C DM A-fe;i/^-S^iifiJ/X-?A®-9-- tf>ttIJ!i!ctf S:i6^ 
Eo T V^5«^fC tt, m 1 ® B S i:ii#S:ff o T « Pg^® B S 

3 ©^5^ 14, A > K:t 7 ic#-t Sigia# B S O ^ > U X h S:^^ L, m 
#^?8®J^T-MSC'S3ai'ft$4xS. ||1®B St)5t«i!«rJCCDMAr«y:/U>i' 

3®;^, y :7 h • A > 7 }4, '©^^'f /t- 2x7^ -f ®B8it-e, MSG 

fC ± o TlOM-ffc S 3 (3!)*J«BftJ4, 2 ® B S *^ y 7 h • A > K;f 7 315^® 

fe«i>{Ci^Si:S*iSUy-:x«:#S3i:*<'^^S3i:fciD^, Si<Jl)B s®A-f 
O'i/ hM#iS«i:3Hcm2®B SOA-fn^y h Sx^h ii^U S tM S C iZl^ h 

T^tjffl BflBtc snfcm^®:xUi'3;i'Klcfi!oT + da'a»T?*«::i:&MS*«« 
©bfcS^lC, fT*)*lS. MSt4, M S G {C J: o TUl ® B S S:^ L T 

3g{C, MSGJ4, i-if ^i^t®#^^W«: U I/- 2 ® B S S:^LT*lJe^fc b 

MSJ4, •e®CDMAa6^A>7-S:2o®3V>K->'tC7-- b/<;i/®S/jN 
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SIfetC, M S 2 © B S ©H^rt-efltlltCSiSES 4l> H 1 ® B S e)gft L 
f=.Ji>( n «y hfH^««MStc*f L/T#afflnr IB ICS 4x ferns l/2/a;i/Ktctj!oT 
-h 4)" tciS «) e> ti fe i: S k: , M s *<i®^^SIS:M S C lc«^ M s C tJf >f 

/t- i/T^W" -ilS-^Srfflv^T y 7 h • A> K;«-7 S:i|$T.$iir> -eco«&li, CDMA 
il#S:«IJ^1-Sfe«){cS2 CDB sewSfiSffi-rS. 

C DMA-fe;i/9-m^ii«2/:^-r A0!)-9--l^>«.fI^I^T?^l*bfe^^(C, J: Of 
, ifl!l5£ S tlfc C DM A<i#©g^^*^^lge b g JC, 

MI^JB® T DMA^^-:^ - -fe^fl/^ -a^5l#5/X7^Z.CD»o*^^i* fc, ^fg-t 
SM S > y > i^fg-J^ffiSMSOJ^"^, HI ®B S*^6I|2®B s^ro^N^ K 

^7?M S (DS|&S:f«Jffl-rs. b L JQ: *^ b , i tl e> ® 2/ ^ tt, /A - K 

• /Niy K;i-7 i:ii?«*iS:^*-AS:fi6m bTfe y, @t :x '^(f - A T? l± , MStt, M 
S C *^ 6 ©il|r^tClS«: bT, 1 © B S t ® ii'© «: JBiS S -ft, B2®BS<©^i5^ 
T DM AM«S^ ^ b, -g-OlSt, T »y 3^ U > > U > 1? aft 5:?$ 

gg-ts. M s 1 oJgA_hc?) B s i: icji-fi bfc r i: ttv^ * feA^oTJfc < , -eti 

M s C fc ;fe v%T =b, *fj:E:-rsffi#^-f -i!e-&^ifS*b«:v^ 

. r CDt^^cOyN- K • A> • 7.dp- Att, C DM A lC%.|l:K®:&^T?iaffl 

MAJ/^T-A|g*®Sa*^e>, CDMAttiffiWe)*lS'<ST?*>S. 
SS:SliSfSfe«)fCMS^f'^i/U > ft-taSiMSfcKig bT<£M S tiSKfM® 
B35i"^® i*ie>®A> • v-2?>©«ffltt, MSif, |»g!-r«2oOBS 
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CDMA y 7 S • A> K:*-72:fi-t;Jf^/t-S/T--f - )IS-^S:Mv^T 
-'N > 7 • T - s; > tt. 1 ~ 3 d B < e> VwjN S < ajgf €> 3 i: 

• y 7t< y n m ^ ^ ±-t ?> t~ Sb IZ . ®:t6~l O d B;i)^j^>ili:$nSo 

S(rM® C DM A«)^*^iSS#i&f^S:#fia-rtl«W 6) *^«:J:e»lC, CDMA*^«r^ 

DMA/N- K • /\y 7 <Di^m\t. iz^fjtJ\- K • a> K;f 7 • •r-j;>*<ig> 
S i: S r i: tCggil b T, HSffirlC C DMA i/>^f=-A|BAS:JSiI>$-B:T u * 
e». C DMA -ir;!/^ -m^ilf&2/:^7^i*7?t±, tJg* ® A ~ K • > K :t 7 

• X ^ - A ® 4x e> ® ^ S: jg^a f S . 

raSi:«5S A> K*7® >f rtaJS;g|A>K*7, o*»J, BIStSM 

S C i: S nfe B S ra±® ra® A > K:*- 7 S . ::®4^?aS:, t«!3f6®-fe;i'9 
- • 2/X7=-^fCg§fSai UT|B3^-r€>. MS20tt, MSCl®y7h 

• A > K:r ^mgc S A 1 ® p^gp, ^ L < tt, M S C 2 ® y 7 h • A > 

S A 2 ®rtaj® vx-f y 7 h • A > K:f7 S:ff -5 d i: -5 i *l 

®M«®iSI?® WSP Sr^lS L T v^S i: ^ tc tt-eti S:^f e) 3: i: liT- ^ ^ v^o « 
, MS2 0*^BS12, 1 4 ®;tS&1S«crt tC#«£-r Vx -fn ® y 7 h • A 

> K:*-7=fe«4-r«::i:*«T»t«;vx. MS 2 0*^B S l 2lCg51|^S*lT, B S 1 
4 tciRjA^o T^lft-r « b i: t£*® 2/:x-r2*-ett, M s 2 0 y 7 h 

• /\ y \^ :t y mm s A 1 ii^ ^ \j y h • j\ y }^ yf y m^^ s a 2 ^ /\ y ]^ • yty^n 

'^nm^lZit. (i!!3fe®CDMAA- KWg|JMSCA> B S 1 2A>e> 

BSi4/\, M s c 1 *x e,M s c 2 Hff S ti * »:r *!. 6 J& vx . :i® 

7 • -7- Vy^Smtt ?>Z.t1)^^ C DM Ami3lZit4¥niZ:^mii&So 
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S 2 ®^a&5!tft«ic®*ig«;!5tiTte »j, ttrlB««[®'<- >^ • 7.7- - i/ ^ y (r> 

^lftS!ift«l'^> l&SH^a&:^7^-2/a > ttf SB il> *; < i: =fc l o®«5#/<-:^ • 
-2/3 S: JSiSS :ii:«;L/fcy\>K:*-7l-Sfeft«)-fe^ -/n-K' 

• > K ;i- 7 3? isS tc * s . 

( J2*T, l»g?^i&3S#l«5l i: P?4*) tC J: o T fJP $ tl S 2 o CD jtiiSiiM ® 

icfi:e#t:f e)*ifc, 1 o®&.t)cra • s/ 3 > (jmT> «8#^->^ • 

:x ■5=- - 5/ a > i: 4X ) ©waj-^jgis. i<Z)|ft#/<->^ • >t •5=' - J/ a > ti, 

So 

*isw®-fe^ • A - K • A > K;d-7i4, 0 1 ®|jl|g5#l&2fi!^^l«»Jb^e>^g2 (7>i»s^ 

afiS:*S«L&tN. •fe$-A-K-A>K:t7tt, /<-:3?.-y^-5^-2/a>lC>^-Y 
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• -9-- l:^::^«g^S:ii«-r »J, Z iM,t^M(D )V 7 - M^mm 7. 

T^fiKSns) ©WaJ-^^^U, i*HCj:»J, mMi: U«;v%fie*®CDMA|^8|J 

S 1 tt, t!e3R<7>C DM A-fe;i/5 i*®«EH&S:S^'tBIT-*S. 
0 2 tt, *»WlCJ:5CDMAt;i/9-S^ji'fii/>?.-rA<0-||J6«?IS:ias"^l!IE 

0 2 2fc«^*«Bg3ai1-SCDMA-fe;i/9-Si(tjifiJ/:^-T-A®-|lifiMS:^ 
■t. 02tCSsS*lfc2/X7=-Att, tjg3f5<3!>CDMAV7h-A>K*7^tl5ilv;y 

^19H~21H®St. Louis, MOtC t:^ & 11410 IEEE^4I> g jSffi^fi "g g tl fe A 
lien Salmasi 2: Klein S. GilhousentC J: <6 "On the Systen Design Aspects of 
Code Division Multiple Access (CDMA) Applied to Digital Cellular and Per 
sonal Communications Networks" (C SB jt£ ^ tl T V^ J: ^ ^ <Z) T & •& . 
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B S 1 2 tt, y > 3 2 , 3 4 S::^ 1/T|»g51' SM S C 1 , 2 ^^SilK S tl fe :5S 

#BS-e*s. BS12 ® MSCii:MSC2®y7h -a^ 

K^^fl^SAl, S A 2 *i S:5a^6<>K:jKSlL., z:*i{c<koT, yir - A 

L«!^^te®BS10, 1 4 LT V^T% J: < , -ftltSS:, lO<0MSC 

( M S C 1 ^ L < li M S C 2 ) {C fc* t-t MM S n T V^ n « J: V^ . "fe ^ • - K ♦ 

y y A - ^ y :f • A/i-||«OA7?jgrs. 

tttlClBM-tS. MS20*ty7i> ' /\ y \t yf y S A la^ h S A 2 0 :M \^ 

iz^wiLx. Bsio, 12, 14 (Dmmmmmmk aom^-v) itia-rs t 

MS 2 0 tt, «JSafi!fK:ttB S 1 0 fCg^H^Snr, MSG 1 S^bTftftODJ/X-r 
ArL-if ( P S T N {c-(fig b T ^^ 5 i: ^K^-r S ) i: $ tl T v^ s t igS S 

. M s 2 0 iii^mLmi-f ^ M s 2 0 ttj5K:«6# B s 1 2 (oMmmmmmizx. 

y 9-ir z.z.-nxt.. Msciic^tt-rsBsi2®g5iK3 2fcj:»j, t«e*®y 

M S *^ B S 1 0 6St4xS J: e> »C#Sft UT B S 1 2 /s J: »J ggiS L fe i: S tt, ti£ 
%<nv y S • /N>K;r-7ti^73-&Sii:*^T?S, MS 2 ottB s i 2^:®* ( 
MSG 1 Sr^bT) il#«:^f ^, 

BSIO, 12, 1 4 ®g^A>f □ h«-^aia», M S 2 0 tC J: o -Cil* y ag 
LifaSStlT, l»gSl2;i/8l!l3£?l#®?^TMSClJC||@A<MStlTV^S:ii:*^e) 
, & ©S#>''«>f D y B S 2 0 ;{)^ B S 1 2 JC J: o T AM- S *l 

-5-fe;i'rtT'Si^{c8t5i$*iTB s 1 o*^p>sl^^s:&Ipn?B s i 4^ini*>oT#ift 

- M S 2 0 tC J: oTllfT3*lfe>'^>f n N^i#ae?jllje«^*^e>, MSGl 

tt, MS2o*^Bsi 2 <z)is«<iii^p«g-esiincffli5is*iT B s 1 o*^6ilns^r 
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hr7-^ J^flS"?- dt A> e>, M S C 1 tt, B S 1 2 ttM SC2tCj:oT (U>^3 
4S::^L-C) =fo 7 -fe rIIB T- 5 d i: ^ S t -5 . tSoT, MSC2lC#-rS-fe 
^ • - K • > :7*^ ^ S ti u S/ a ;i/ K • /'C 9 - 4^ Jc o T 

M S C 1 K: J: o Tgli^ 3 n#S . M S C 1 tt, M S C 2 ^ |^ X)^ -J 

it )v ' ^) y 9 A 0 _h<z)iiia&$: u -If ~ M s c 1 tt, -TT'ic ^r>> > y > 

ic :/ y »v s^g^il^ S:ffil3iLTv^s:l^:=fe>&y, PSTN*>e>0IBi42&y>i^4 
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